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FOREWORD

The soniscope investigation of concrete at Elmiendorf ATB Hospital

was authorized by a series of telephone calls between Mr-. Harold Stuart,

U. 3ý. Arwy Engineer Division, North Pacific (NPD'J, Mr. R. E. Holmes, NPD,

Mr. W. M. Khopp, U. S. Army Engineer District, Alaska, and r.T. B.

Kennedy and Mr.- Bryant Mather. Concrete Division, U. S. Army Engineer

Waterways Experiment Station (WES) on 21, 25, and 26 August 1964, and con-

firmed by letter from. the Division Engineer, NPD, dated 27 August 196k4.

The Investigation was con~ducted during the- period 128 August-16 Septeaxi-ber

1964 by Messrs. I. T.-Thornton, Jr.., and J. K. Allgood,, Jr., WES., with the

assistance of Mr. W. 0. Thompson., Project Engineer, Alaska District, and

-Mr. Rodger -Frank, Fort Worth District-.

This-report wias prepared by Mr. Thornton under the supervision

of Messrs. T. B. Kennedy, B. M.ather, and E. E. MeCcy, Jr.. all of the

Concrete Division, WS.

Dlirectors of the WES during the conduct o f th is investigation

and the preparation and publication of this report were '>.Alex G.

Sutton, Jr.,- CE, aind Col. John R. Oswalt, Jr., CE. Technical Directo~r

was Mr. J-. B, Tiffany.
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L~SUMMARY
The hospital building at Elmendorf AFB, Anchorage, Alaska, was

damaged by the earthquake of 27 March 1964. Developments occurred during
the progress of work designed to repair the damaged concrete which led
to a request for a soniscope investigation. The U. S. Army Engineer
Waterrays Experiment Station (WES) furnished a soniscope crew to make

velocity measurements on concrete of suspected inferior quality in areas
designated as most critical from a structural standpoint.

On the hospital building proper-, 644 sonic velodity measurements
were made. The measurements were made tir-ough various walls, columns,
and beams to determine the representative velocity of the concrete or
to find any cracked, shattered, or otherwise inferior concrete present
at points where measirements were taken. Using appropriate combinations
of the same points, diagonal measurements were also taken through the
concrete to locate inferior conczete, particularly horizontal cracking,
not ,letected by the straight-through measurements. In uddition to
locating inforior concrete, the pulse velocity measurements provided a

good indication of the effectiveness of repair by epoxy grouting. To
demonstrate this fact, one wall, used as a test panel, was marked with
an array of points at which readings were taken be.-fore and after grouting
with epoxy. Also in this connection,- fifteen readLings were taken on
three 4-in.-diameter, epoxy-repaired cores, and two readings were taken on

two 4-in.-diameter, undamaged cores, later broken in compression. Tensile-
splitting tests were performed on 2-in.-diameter, epoxy-repaired cores.

Representative velocities of good concrete ranged between 13,000
and 15,000 fps. Some low velocities were exhibited in all sections
tested, but low velocities were far more prevalent in ungrouted sections.
Ver-y significant increases in ultrasonic pulse vwlocities were obtained
where both faces of an area of concrete were sealed and the section
pumped to rer'sal witth epoxy grout progressing f•ro low to higher
elevations.

Results of tests indicate that: the compressive strength of con-

crete in the hospital building i.robabiy ranges between • 000 and 5000 -dsi;

the epoxy-repaired concrete has a tensile-splitting strergth as high as
the original concrete; there are areas within the structure where epoxy
repair is not complete and furtht .- pnetration may not be yossible unless
the area is sealed and pumped from both sides.
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SONISCOPE INVWTIGATICU O? EU4ENIY)RF AFB hOSPITAL

I ANCHORAGE, ALASKA

PA!?I' I: IRMOWCTION

The Problem

1. The hospital building a1L Elrnendorl' AFB, AncThor-age, Alaska,

was one oil the many v-tructures "1513ageed b-/ the eartnquakp which- occuarred

on 27' March 1964 (fi.'g. 1.). During the proFrezs of work designed to

repair the concrete by grouting with epoxy resin. it became apparze~t

that the work was not, completely successful. Complete filLing could be

obtained in the fine cracks, but the wider Cracks wc-re not always com-

pletely filled. Cor-es drilled fr~om, cracked are-as showed couipress~lve

sterengths ranging from 100 to 50100 psi. These developmeuts led. to a

request for a soniscope investi-gatioii. I1t was thought that a weall-

p 1-inaed series of pulse velocity readings vou.1d permit an intelligenyt

estimate of the condition of the structure and af the 8uc.cess of the

grouting opera~tions which were in prog-ress.

Purpose and Scope of Stady

2. TAihe U. S. Army Engineer Watterways Experiment Station (WES)-

furnished a soniscope and crev to ma-Ie velocity measurements on con-.

Crete of-suspected inferior quality in the hospit1al to locate eany con-

Crete damaged by (.racking or shattering that inignt, not be evident- fr-.tn

a visual inspection and to obitain an indicatiou of the success of r-e-

pair by epoyy rousting-.

3. 1rhe investigatioii was Concentrated in areas designated as most

critical from a st-rUctural standpo-int, namely., main shear walls, columns,.

beams, and column-beam connections. On the hospital building propper.,

644 readings were taken. Fifteen reo3dingz were taken on thlree 4-in.-

diameter, epoxyr-reD-aired cores, -and two re-adi.%~s were to-ken on tyo

4-in.-d~iaerner Ceres later broken in compresqion.. One vall, used as a

t&est pane,1 -ms arked with an array of check points at w-hiclh readingsI

1J
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:were taMken. before andO after grour.Thg. TLcoe 4-in.-diamet~er cores werc-

also tested ttý cietr~rmine 'what etfect e4pOy-v repail had on ultrazonic pullse

I velocity in rjnexztte. Tensile-splitting tests were performred on 2-1a.-

diameter: c; .; -repaired cores to compare the strength of the epoxy bond

-In c-,Lcked cot-crete with that or the undamagved cc'n'rete.
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PART~ MI TEST EUIRAYWJ AN'1D PROCEDURES

:Equipment

4. The soniscope eqgipient, used wsis similar to that described In

(Corps of Engineers test method. CRD-C 51-57. The soniscoype is an in-
strumen~t that %, nsmits ptxises of ulty'sncwvstrog aeil

and electronically measures -.he time of travel from the -transmitter to

a receiver while each1 is held against the surface of the material a

tnown distance apart. Knowing the time of travel and ýhe Path length.,
the velocities through the material can be comjnite by ingth co-

ing forir -a:

Path length, ft
Puls veocit, £S =Effective time, see

The palse velcity provides an index of the condition or quality of the

concrete through 'dnich the reain1gs are ta!wen.

P'rocediures

5. Te procedure dur~ing the major part of the investigation vas to

trahe ,n 'itj mneasu~rement s straight threug~h varlous walls., columns.. and

beams to deter-mine the representative velocity of the concrete nr find

any crackeam, shattered, or otherwise inferior conic*rete present at points

where meazitrements werp taken. Using appropriate combinations of the

samee points useA for the straight-through measuarements., diagonal readings

were also taken through the concrete to locate inferior areas, particulaly

horizonta]. cracking, not detected by straight-tbrough readings. If the

signal.., must criss any Morizon~tal or vcrtieal. cracking., a lowr Veloc ty is

indi;_sted. Dy comparing velocitles obtained th'rough damaged ana repaired '

concrete uitbn veloc-ities representing unda-mged concrete, an indication of

the condition of t'he damaged. or required concrete can be obtaited.

*Raised nurmbers 7reler to similarly rtimbert- iterm in -the Siele-Aed
Biblio~~raphj f&U.owing the Atext- of ti eot



PAM!J III: TEZT'fS AND) RESULTS

Soniscope Tests and. Results-

o. Results of the sonis.zope t%-ests are given in tables 1-36. These

ta~lcls include station numbers, station references, path lengths, veioci-

ties, remarks, and in somte instances station location diagrams,

Rie intbwallh nn edig ut ato
7. Sixty-five readings were tak-en. on the R wall (figs. 2 and 3).

wall 17, rudfor nytrehdvlcte rae than 9,000 -s

ThiA;s section hamd ntbeen grouted and apparently cont-ined concrete of

'Inferior quality. The R wall, main lobby, first floor, prouucýed readings

ranging betwreen .12,14q and 13,740 fl-s. These rea-diaigz indizate concrete

of generally good quality. Howerveer, the problem of inaccessibility caused

readings t; 'be confined to a small portion of the wall. This section o4'

the R waill had been grouted,. an-d th~ere is a possibility that some of the

cracks were not comLplet%-ely filled. All readings taken on the R waill, first

floor, between columns 12 and 13 near the garage entrance indicated. con-

crete of generally gcod quality with the exception oiý four readings taken

to loeate an inferior area- a-bout 3 ft up from the floor near the entrane a.

R-walt, beam-

8. Eigitty-three readings vere taken on the R-wall be=m at various

locations; readings are given in toables 4i-8. A sect-ion of the beam ctb-'Ove

the gr')und-floor lobby between walls 23 and 25., not grouted,, produced three

stra~ig'nt-titrough readings indicative of good conc-rete and eight diiagonal

readings ý.ndicating poor tLo quxest~ionable quality concrete (-table 4). --

was evident from the tests and frum viýsuall observation i~hat extensive

caracking was present in this beam. Tventy-f~our readings were taken on the

R-wrall "beam., first floor, main lobby., between columns -23 and 215 (table -).

Thssectio n had 'been grouted. Only three readings were less tan 10,000
týps, an~d !4 were more than 22,000 fps. Tlhe niaioshr aet

altheugh some cracks were apparentl~y no¶ A fi fll , the general condition of

%ýhe section ranged from questionable to good. 'the R-wail lbeam, first floor

4.
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adjacent to wall 17, which had not been grouted, produced only 6 out of 15
straight-through readings above 12,000 fps (tables 6 and 7). Only three

diagonal readings were greater than 10,000 fps; the remaining seven

ranged between 4160 and 9215 fps. These readings indicate extensive

cracking, inferior quality concrete, or both in this section of the beam.

Two readings were taken through replaced concrete in this section of the

beam, producing velocities of 15,625 and 16.,395 fp:5. The third floor

R-wall beam between walls 14 and 15 &.roduced six straight-through readings
gr-° er than 13.,000 fps and two at 11,495 fps (table 8). Of the five

diagonal readings taken, two were brelow- 12,000 fps i•md threec were below

9000 fps. Although this se~tion had riot been grouted., the straight-

through readings indicated generaliy good quality concrete, and the

diiaZonal readings indicated some cracking.

wall 17

9. One hundred and twelve readings were taken on various sections

of wall 17 The results of these readings are given in tables 9-12. 'The

ground-floor section of wall 17 immediately adjacent to the L wall and

southward above the ceiling toward t•ne kitchen seemed to be in generally

good condition although some cracking w-as indicated. As reported in tables

9 and 10,all but two straight-through 'readings were above )2.00O fps. Only

five of 15 diagonal readings were belcw 10,000 fips. 7his section hqAi not

been grouted. Seventy-seven readings taken on the grouted section of

wall 17, first floor. above elevator door 5 (table !!) and opening into

litters rocm A-183 (table 12) produced only three velocities below lO0.00

pr. The rems-inder uf the z'acdiL,3s raagizi etwee 3-,520 auu 1,91.0 fPs,

with 57 readings at 12,500 fP; or above.

L- wall

10. The results of soniscope tests made on the L waall are given in

talles 13 and 14. All teits on the L wall were ccnfined to a sect-ion at

the gr-ound-floor level. This section had not been grouted. Of 25

straight-through weasuriments made o, the section by duct space 2, onlzl

two were below 1.3:5W0 x•s. Tielve diagonals read in this area indicated

some minor cracking. In au adjacent section of the L wuall by stairway 1,

three of 13 straight-through velocities u re below !-3,O00 fps. The

diagonal readings averagod 7540 fps, wid indicated that this section



Scontained more severe cracking than the section by duct sp-ace 2.

Wall 19 in duct space 2

S11. Selective coring and results of ultrasonic testing revealed

Sthat full penetration by epoxy grouting had not been obtained in some
i -cases. Therefore it was decided that one wal shuldbdeintda

a test panel; that cracks should be sealed on both faces of the wall;

and that the wall should be pumped to refuhsal with epoxy grout,

progressing from low to high elevation. A section of itali 19 in

duct space 2 was chosen and the above procedure was followed (fig. 4i).

Pulse-velocity measurwements were made on the best panel prior to grout-

ing: 24 to 48 hr after grouting, and 72 to 96 hr after grouting (table

15). The 14 readings taken 24 to 48 hr after grouting shcwed velocity

increases ra:ging between C.6 and 48 percent, with an average increase

of approximately 19 percent. The very small increases occ'irred at

points where there iac very little cracking and high velocities were

obtained with the first reading. Wnen compared with the -4- to 48-hr

readings, the readings taken 72 to 96 hr after epoxy repair showed an

average decrease in velocity of slightly less than 2 pereent. This

decrease after extended curing of the epoxy is not surprising in the

light of results of the tests discussed in paragraph 23. The 24- to

48-hour readings taken at stations V., L, and M were at least 795 fps

lower than the eleven other 24- to 48-hr readings. These readings

showed an average increase of only 14 percent instead of the expected

average increase of about 1z)--percent. Cb.eck re-shings at rheac stati ,.s

producqdýthe sam- restults-. A core was taken through a visible crack

near sta A on the line between sta A and sta K, L, and M- This core

reve.aled a large unfilled crack between sta A and sta K, L, and 14 which

accounts for the low readings obtained at these stations. The results

obtained from velocity tests performed on this section of wsll 19 indi-

cate that significant increases iW the ultrasonic pulse velocities can

be effeated in damaged concrete by epoxy grouting if the proper proce-

dures are followed.

TUrd-floor spandrel beam

12. Between columr.xs 13 and 14. Twelve readings were taken on the

interior section of the third-floor spandrel beam which had not been

.74
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grout-ed (ttble 16). Tine four str~aght-through readings indicated

concrete of generally good quality. Velocities obtained by taking

diagonal measurements indicated concexte quality from ve~ry poor to

good. The low dilagonal velocities indicated the presence of severe

cracking.

1.3. Beam and. colunmn readings, north side. Results of readings

designed to determine the general conditi~on of beams,, colu~mns., anda
column-beamn conaec~tions along the enTire third-floor spandrel. beam

between coliumns 2 and 13,. north side, are given in table 17. This

entire section hiad been groixted.. All straight-through readings were

abeve 14,000 11'ps with the excepticn of one reading of 13,i65 I-Ps. I-ost
of the diagonal rer-dings on thbis section ranged between 10,000 and

15,000 f'ps. The Y-gh and low read-ings within thib range seemed to be

well -distributed along the eani with no particular grouping pattern.

These readings (10,000 to 15200O0 fps" ind~cated c-ond~itions ranging from,

patiLly filled cracks to undam-aged concrete. Seven diagonal readings
-eeclow 10,0- Jp.Treo ns e ings, which were signi;ficantly

low, were taken thz-ough the east column-beam connrection at column 8

Unrepa:Lred crackiag was suspected. at this corineczion. T'wo of the low

readiings were obtained. in a section of the spandrel. beam between column 2

adabout midway o-P the beama west1 of column 2.

14. Readings were taV-*ken through the ouxter 6 in. of column-bean,

connactions at, columns 8, 10, and 12 (Uig. 5) tc, detler~ni Cne extent

of eoetration in the outer face. The lncations ofj. these stations and the

resu' of tests Bare recorded in tables 18, 19, and 20.

15. Bewam and co-lumn readings, south. side. Readings similar to ,hoseA

taken on the th~ird-floor spand.~e betm and columns on the north side were

also traken on the south side of the building. However., dixe to Inaccessi-

bilitys- readings were confined to the vicintyothceunbm oe-

- -tions. Col~~mas and beams had Leenr grouted up to column 8; no grouting

bad been accom~plished at columns 8., 10, 12, and 14. The grouting seemed

to make very ltt~lE. cdiff*erence in the ge-nera--l condition of the column--

beam connection readings. This ffaet "As evidenced in tile folowoing

tabalaltion.

OFi



Column Aversge Reading, fps Remarks

4* 10,835 Four of 12 below 10,000 fps
6* 13:275 One of 12 below 32,000 fps4 13,023 Three of 12 belloi 12i,000 fps

1.0 12,380 Five of 2-O below 10,000 fps
12 12,110 Three of 24 below 10,000 Aps
14 12,160 One of 12 below 10,000 fps

* Grouted.

At three of these columns, readings indicated that the column-beam

connections on one side of the column contained more cracking than the

other side. This coDdition was indicated oi the west side of columns

14 ind 8, and on the east side of column 10. Station locatic-nz qnd re-

sults for this section are given in tables 21-26.

16. Column-beam readings through the outer 6 in. were taken at

column 10 to check for penetration of epoxy. All readirgs produced

velocities above 13,000 fps. Station references and results of read-

ings are given in table 27.

Fifth-floor spandrel beam and
column connections, north side

17. Velocity measurements were made through the outer 6 in. of

column-bear. connections on the fifth floor, north side of building, at

columns 12 and 10. Results (tables 28 and 29) indicated these connections
to be very good at column 10. Three of four measurements at column 12

indicated a good condition.

East stairway wall 2
between wall T and fan room wall

18. Readings were taken in this section on the first; second,

third; and fourth floors. Results of the tests in this area are given in

tables 30-33. Extensive cracking was inaicated on the first floor along

with a trend toward less exteansive cracking in the higher floors. Most.

severe cracking occurred around door openings.

Wall 13, mechanical
equipment room B-254A -

1.9. Results of the 29 readings taken in this area are given i•

table 34. The eight diagonal readings taken in the area between the large

dicts ranged betoween 11,710 and 15,120 fPp. indicating that sze crackirg

10
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was present. The absence of any very low readings seems to indilcate

-that the cracking was of a minor nature. Severe cracking was indicated

near the south side of the door and in an area-above the south side of

the door.

Coltuaft-beam conneatione

aro0n oEpaignt readings were taken at ffive exterior columns around the

outpatient clinic (f~ig. 6) in an attempt to determine the effectiveness of'

the epoxy repair. Inaccessibility of' interior faces of these columns and

beams limited the typme and number of' readings t~hat c )uld be taken. athe

location and resuli.*s of' these readings are given in table 35.

iterior column 6 at s'i~all
21. Two measurements were taken on this Interior column for the

purpose of comparing the velocities with those of exte-.zU. columne.

'Velocities of 3.3,70 -and 313,9410 fps were obtainied. The velocities of

exterior columns on the main shear wails genera2lly ranged between 14,.500

and 16,000 fps.

Second-floor slab

22. Three readings were taken in a patched area of the floor slab.,

seon, floor., near elevator 5. Tevlcity in the new concrete was

14.,640 fps; the ve. tiy in the old coceews1,00 fp;the vel4oeitV

from old to new waa 7550 f'ps. This low velocity from old to new concrete

indicates a poor bond e tween the old and new co",xete.

Epox-repaired coresa

23.. A tet deindt eemn h fect., if any., of epoxy re-

pair on pulse _veloccity was perftzmeci on three 4-in.-diameter cores taken
from th ,N' rudfor hese cores were broken trarisverbly., and

then repaired with ltyers of epoxy of different thicknesses. One core

contained only a film of. epoxyk to form t~lt bon'd. The other two were

repaired--with -1/16- and 1/8-in. layers, respectively. A-fter repair., the

specimens were cured -for 214 hr at a temperature between -10 and 80 F, and

then dried in an overt for 2!f hr at a temperature of' 150 F. Thbe t~emper-

ature-vas then reduced to 120 F for a period of 43 hr. Velocity measure-

ments were made on the cores before breaking and after each phaspe in the

curing process. To obviate any effect that drying of the specimens

U,1
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might have on pulse valoci.ty the cores were saturated with water for an

initial reading prior to breaking and the final reading after repair. The

results of these tests (table 36) show only a 5.6 percent average decrease

In pulse velocity after break~age and epWx repair. A decrease of 3 to 4
percent in pulse velocity occurred betweeiz the readings takcrn after 24 hir

of curing at room temperature and the readin,:s t~akcn after accelerated

curing in the oven. This decrease seems to be in lino with a slight

decrease noted in velocities obtained in tests performed on wall 19 when

the epoxy was at about these same ages (see paragraph 11).

Other Tests and Results

Compressive strengh

24. A 4-in.-diameter core (core 1) taken from the R wall, main

lobby, first floor, and a similar core (core 2) ta-ken from the L wall by -

stairway 1, ground floor, were taken to the Concrete Eranch testing J-bo-

ratory, Alaska District, for compressive sttrength tests. The specimens

were capped and tested in accordance with CRD-C 1-4-63-- Blse velocity

m~easurements were made on the cores prior to cappjing and breaking. Results

of these tests are given :-n the. following tabulation.

Compressive Strength Pulse Velocity
Core psi -P s

14876 13.,870

2 5444 14,880

The xivited amount of data obtained from these tests prec-ludes the

establishment of any reliable correlation between pulse velocity and

camprt.s-sive strength. Howrever,, these datrz conform to the generally ex-

pected pattern of a higher pulse ve-locity with a higher compressive

streigth.

25. Test-, were perfoximed on eight- 2-in. -diantter cores 4,o. comp are

t'h ensile-splittiLng streng-tl. of the t~p-oy bond in cracked concrete with

that.o the und-waged concrete. Procedures outline-d in test m-thiod

Ep-l-C 17-61 were followed wi'th the etcentian that, 2-In, cores were t st e d

193



The results of these tests are given in the following tabulation.

Tensile-Splitting

Specimen Strength, psi

1 588.4

iC 441.0

2C 682.4

3C 494,4

IE 822.0

V 2E 861.4

3E 665.5
4E 378.5

Specimen 1 was part of an undamaged core taken from the test panel,

wall 19. Specimens 1C, 2C, and 3C were cut from a single core of repaired

concrete taken from the same wall. Specimens lE-4E were cut from a

single core of repaired concrete also taker. from the test panel, wall 19.

Although the epoxy-repaired cracks did not run entirely parallel to the

specimen axes, the specimens were loaded as nearly as possible along

the repaired openings. Four of the seven repaired specimens failed at

stre•Zths considerably greater thdn that of the undamaged specimen. The

other three showed strengths from 15 to 35 percent !es-; than that of the

undamaged specimen. However, the most significant faact derived from

these tests was that the break in each repaired specimen occurred along

the axis of the specimen and not aiong the li-.- s, epaoxy repair. This

indicates that the epoxy bond was at least as strong as thz adjacent

undamaged concrete in the specimen.

14
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PART IV: CONCLUSIONS

26. Representative velocities of good concrete in tfle L wall,

spandrel beams, and columns ranged between 14,000 and 15,000 fps.

Other areas exhibited velocities between 13,000 and 14,0 fps in good

concrete. All sections tested exhibited some low velocities in

straight-through as well as diagonal readings. Low velocities were

fLr more prevalent in ungrouted sections.

27. Significant increases in ultrasonic pulse velocities can be

effected in damaged concrete by epoxy grouting if proper procedures

are followed. However, velocities obtained after repair will probably

be about 6 percent lower than velocities in the original undamaged

concrete. Sealing both faces of an area of conarete and pumping wo

refusal while progressing from low to high elevations seemed to be the

best method for attaining effective repair by epoxy groating in the

areas tested during this investigation.

28. Results of compressivre strength-pulse velocity tests, thcugh

limited, indicate that the compressive strength of the concrete in Yhe

hospital building probably ranges between 4000 and 5000 psi, and that

concrete of this qiality will probably produae pulse velocities ranging

between 13,000 and i' 200 fps. Recults of tensile-splitting tests

indicate that cracked concrete when properly repaired with epoxy grout

is as strong as the adjacent original concr.te.

2_. It is iadicated from the test results that there are areas

within the structure where repair by epoxy grout is not com•lete. There

is some qsestior of whether further penetration c I be obtained in

areas that have 3lready bee. pumped unless pumping is done from the

opposite race.

30. It is f4rther concluded that ultrasonic testing is a rapid,

economical, and satisfactory wmthod of detecting qracked or otherwise

inferier qualiti zencrete,, snd that indications of tlhe state of repair

of the concrete cau be de-ived from test results.
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Table i

Results of Soniseoue Tests

1R Wall East of WsIl 17 -etwecn Ground and !st Floor

(Not Grouted)

Ststitnl References
Dietancc D!stanie Velocities

•-Statlon Ist O"loor Wf~ll "' 4 [4th *truight

SNumbers in. in. ft .PIw2&xYI, •o-nwis IRemarks

83 40 7 Only one sidle
Saccessible

85 20 !2 Only one side
accessible

87 60 20 O-ly one side
accessible

S88 20 140 Only cne side
accessible

89 40 40 I.CO 12,660
90 60 40 1.40 9,345
91 20 60 Only one side

accessille
9.2 40 60 1.00 12,95

93 40 100 Only one side
accee--,-hl

94 60 100 Only ome side
accessible

83 to 90 3.32 3905

a-, to 89 2.5 7470
85 to 89 2.54 52

88 to 9G• 2.54 5315
91 to 94 4.85 5I60

92 to-93 3.4~8 7260

23

- •' l•' -• • -:-•=•-••.--.., .•,a•,- • • •. w..._,• • •4 ..



STable 2

Results of Soniscope Testb

R Wall, Main Lobby, 1st Floor

(Grouted)

Station References
Distance Distance Velocities

from f'rom Path fps
Station East Face Floor Length Straight
Nwr;bers in. in. ft '%rouwh Diagonals

101 28 112 1.00 13,700

102 34 78 1.00 13,330

103 34 67 1.00 13,150

104 34 35 1.00 12,6k63

105 35 17 1.00 13,330

1o6 20 112 1.00 1°500

107 24 61 1. C0 13,150

108 23 35 1.00 13,330

109 8 109 1.0O 13,150

iU0 8 68 1.00 13,330

101 to J09 1.98 J2,14•

102 to 109 3.64 I1,86o

102 1;o 110 2.-8 12,523

104 to 11o 3.64 13,095

1.05 to 108 2.02 13,740

2i
-r•
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Table 4

Results of Soniscope Tests

R-Wall Beam Above Lobby, Ground Floor

Between Walls 23 and 25

(Not Grouted)

Station References
Distance Distance
up from West Velocities

Bottom from Path fps
Station of Beam Wall 23 Length Straight
Numbers in. in. ft Through Dipgonals Remarks

106 37 21 1.08 14,?400

1i6A 37 25 east Only one
of 1o6 side ac-

cessible

107 17 21 Only o-re
side ac-
cessible

108 24 7i 1.08 13,50o
109 8 95 Only one

side ac-
cessible

110 24 108 Only oue
side ac-
cessible

111 40 133 1.08 13,1.70
112 40 170 Only one

side ac-
cessible

113 10 165 Only one
side ac-
cessille

106 to I06A 2.35 11,520

1O6 to 1O8 1446 9.SIo

107 to 108 4.31 11,370
108 to 109 2.58 7,5565

109 to l11 4.14 7,765

111 to 112 2.95 11,345

S111 to 113 3.90 8,495

110 to 13i 2.72 7, 57

gzI



Table 5

LResults of Soniscope Tests

R-Wall Beam Over 1st Flocr Opening (Main Lobby)

Between ColuImms 2j and 25

(Grouted)

Station References
Distance D.stance Velocities
from Top West from Path fps

Station of Beam Wall 23 Length Straight
-Numbers in. in. ft _______ DRieMonais

11 87 1.00 12,050

112 16 7 1.00 12,990

113 24 11 1.00 13,16c

1,14 11 23 1.00 I3,,160

115 19 23 1.00 13,890

116 26 23 1.00 12,195

117 12 89 1.00 11.630

ll8 20 89 1.00 o 1 0,525

119 9 96 1.00 13,385

120 15 96 1.00 13,955

121 24 96 1.00 13,185

122 17 132 1.00 14,490

123 8 174 1.O0 12,345

124 17 174 1.00 13,160

125 24 174 1.00 12,820

119 to 122 3.00 10,675

120 to 122 3.17 13,830

121 to ie2 3.57 10,230

1%l to 116 2.17 7,210

3112 to 115 1.60 ii,345

117 to 118 1.25 9,540

122 to 125 3.64 10,225

122 to 124 3-64 1>,825

122 to 123 3.72 8,435
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Tble 6

Results of Soniscope Tests

R-Wall Beam, Ist Floor Adjacent to Wall 17

Between Columns 16 and 17

(Not Grouted)

Station References
Distance Distance Velocities

from from Path fps
Station Wall 17 Floor Above Length Straight
Numbers in. in. ft Thrcugh Diagonals A

172 3 2.1 1.00 1i,630

173 3 39 1.00 10,990

174 3 51 1.00 10,990

175 15 21 1.00 10,640

176 15 39 1.00 9,900

17? 15 51 1.00 13,700

178 24 21 1.00 10,755

179 24 39 1.00 13,160

i8o 24 51 1.o0 12,500

181 44 21 1.00 12,195

182 44 39 1.00 12,500

183 44 51 1.00 12,660

172 to 176 2.02 6,435

175 to 179 2.03 7,195

174 to 177 1.42 1i,3_60

180 to 182 2..3 9,215

179 to 183 2.23 8,545
178 to 182 2.53 6,875

179 to 181 2.4y 11,175

181. to i1,04 1.80 6,520

181 to 185 2.17 6,975

-•ra Readings Taken Thro,4gh Replaced Concrete
in R-Wall Beam

1 16,395

G 1 15,625

- .



Table 7

Results of Soniscoe Tests

R-Wall Beam, 1st Floor Between Columns 16 and 17

(Not Grouted)

Station References
Distance Distance
East of Down from Velocities
Opening Floor Path fps

Station in Beam Above Lergth Straight
Numbers in. in. ft Through DIAgunals

1001 15 40 1.00 11,365

1002 24 57 1.00 10,310

1003 31 55 .-00 6,370

1001 to .002 1-95 10,315

100). to 1003 2.08 6,,7330

Readings from Station 1002 to Points AloLg ar. Arec
i in. East ot Station 1002

1002 to 1004 3.98 8,075

1002 to 1005 3.98 4,160

1002 to 10o6 3.98 5,190

1002 to 1007 3.98 6,495

1002 to 1008 3.98 6,150

1002 to 1009 3.98 6,105

S1002 to 1010 3.98 8,010

___-

•2~



Table 8

Results of Soniscope Tests

R..Wall Beam Between Walls 14 and 15

Between 2d and 3d Floors

(Not Grouted)

Station References
Distance

"Crom
East Side Di.stance
of Large Down from Velocities

D•ct 3d Path fps
Station Opening Floor Length Straight
Numbers in. in. ft Through Di agonal s

201 40 20 1.00 13,335

202 40 40 1.00 13,335

203 80 20 1.00 13,160

204 80 40 1.00 13,700

205 120 20 1.00 13,160

206 120 40 1.00 13,160

207 160 20 1.00 11,495

208 160 40 1. 00 11, 495

201 to 204 3.88 11,280

202 to 203 3.88 7,670

203 to 206 3-88 i0,265

204 to 205 3.88 7,565

206 to 207 3.88 8,170
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Table 9

iesults of Soniscope Tests

Wall 17 Adjacent to L Wall Between Ground and 1st Floor

(Not Grouted)

Station References
Distance Distance

Down from Velocities
from ist North Path fps

Station Floor Face, R Length Straight
Nrubers in. Wallin. ft Through Diagonals Remarks

40X 20 293 13,890 Only one side
accessible

S41 20 293 Only one side
accessible

42 37 293 1ýO0 13,850

43 57 293 Only one side
accessible

45 20 265 Only one zide
accessible

4146 37 265 1100 13,515

S57 265 1.00 13,890
49 20 222 Onlý one side

22accessible
C1 5 222 Only one side
;• accessible

-•57 57 183 Only one side
S~accezsible

4OX to 41 1.95 9,375
S41 to 47f 2 ,48 7,,040

42 to 45 2,&4 12,455
43 to 46 3.08 14,81o-

S45 to • 511 4.70 13,705

49 to 57 4.62 8,25
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Table 10

Results of Soniscope Tests

Well 17 in Duct Space 2

(Not Grouted)

Station References
Distance

Distance from Worth
from Ground Face of Path Velocities, fps

Floor I, Wall Length Straight
Station Numbers in. in. ft Through Diagonals

95 102 50 1.00 13,335

96 79 50 1.00 11,495

97 62 50 1.00 11,495

98 42 50 1.00 12,050

99 102 80 1.00 14,085

100 79 80 1.00 13,700
!(I 62 80 1.00 i3,515

""2 42 8o 1.00 13,335

103 102 110 1.00 13,890

104 102 140 1.00 14,705

105 102 180 i.00 14,705

95 to 99 2.75 9,965

96 to 99 3.33 11,935

96 to 101 2.84 11,935

97 to 102 3.17 12,780

98 to 101 3.17 9,875

100 to 103 3.23 14,815

103 to 104 2.75 12,500

104 to 103 3.40 12,385

W3



Table 11

Results-of Soniscope Tests

Wall 17 Adjacent to R Wail Between 1st and 2d Floors

Above Elevator Door 5

(Grouted)

Stati.on References
Distance Distance Fath Velocities, fps

Station frcm from Floor Length Straight
3ambers R Wall, in. Above, in. ft Through Diagor°.a

14i 10 10 1.00 12;500

142 10 18 1.00 12,500

143 10 42 1.00 12,820

14L 10 54 1.00 12,500
145 32 10 :.O0 12,500
246 32 18 1.00 12, 820

147 32 42 1.00 12,500

148 32 54 1.00 12,500

149 44 10 1.00 12,985
150 44 18 i.00 12,985

151 44 42 1.00 11,495

152 44 54 1.06 12,050

153 59 10 1.00 13,890

154 59 18 1.00 13,890

155 59 42 1.00 1o,87o

156 59 54 1.00 12, 500

142 to 146 2.08 12,235

143 to 14,7 2.08 12,235

145 to 149 1.42 11,64o

147 to i51 1.42 11,640

1.46 to 150 1.42 9 660

149 to 153 1.60 12,030

15C to 154 1.60 12,500

151 to 155 1.60 9,940

152 to 156 1.6o ,1,740

150 to 155 2.50 12,565

152 to 155 1.99 13,355
142 to i47 2.88 10,705

147 to 1h9 0.C
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Table 11 (Concluded)

Station References
DWstance Distance Path Velocities, fps

Station from from Floor Length StraightNumbers R Wall, in. Above, in. ft Through Diagonals

186 71 10 1.00 12,820

187 71 18 i.00o 14,o85

188 71 42 1.00 12,500

189 71 54 1.00 13,515

190 93 iO 1.00 13,160

!91 93 18 1.00 12,050

192 93 42 1.00 13-160

193 93 54 1.00 12,820

194 117 10 1.00 12,820

195 117 18 1.00 12,820

196 117 4,e 1.00 12,820

197 21.7 54 1.00 13,335
190 to 194 2.23 13,1435

191 to 195 2.23 10,520

187 to 192 2.47 13,645

192 to 196 2.23 14,295

196 to 197 1.42 11,450

190 to 191 1.2-0 13,150

187 to 188 2.23 11,265

188 to 189 1.42 12,455

155 to 156 1.42 7,170
155 to 187 2.47 11,705

Readings Through Rep'eced Concrete in So'itn
Side of Door, Litters Room A-163

A 12 10 1.00 14,570

B 24 12 1.00 1-,570

C 36 10 1.00 14,510

D 48 10 1.00 04,510

E 60 10 1.00 14, 510

A to E 4.-5 15,090

34=
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Table 12

Resu'lts of Soniscope Tests

Wall 17 Between Ist and 2d Floors Above Opening

into Litters Room A-3.83

(Grouted)

Station References
DrIstanne Distance

from front Velocities
Nortllh Floor Path fPe

Station Wall Above Length Straight
!numbers in. in. eft _or-h p.iaonals

157 10 12 .00 13,700

158 10 _u 1.00 14.,085

159 10 55 1.00 13,700

-6o P21 12 1.00 14,285

1 161 21 31 1.00 13,890

"162 0i Z5 1.00 13,163

163 36 12 1.00 14,285

164 36 31 1.00 13,700

1(15 36 55 1.00 13,0oo

166 53 12 1.00 13,700

167 53 31 1.00 13,890

168 53 55 1.00 14,o85
169 77 12 1.00 15,150

170 77 31 1.00 14,28r,
1.71 77 55 1.00 13,700

167 to 169 2.8 13,605

166 to 170 -. 12.,295
168 to 170 3.00 13,335

167 to 171 3.00 14,285

164 to 168 a.62 14, 47' 5

164 t o 165 2.21 13.,4335
163 to 164 1.88 13,.40

157 to 164 2.97 i3,•0

1!58 to i62 2.39 13,060

159 to 163 2.39 :;3, 60

16c, to 163 1-67 14,910

".35 :



Table 13

Results of Soniscope Tests
L Wall by Dact Space 2

Ground Floor Level

Ds- (Not Grouted)

SStation References
Distanne

from: Last Distance Velocities
Face up from Path fps

Wall 17 Floor Length Straight
Station Numbers in. in. ft Through Difionals

1 5P -/4 114 1.o0 14,495

2 56-1/4 97 1. 0 0 14,495
3 56-1/4 85 1.00 14,495
4 56-1/4 65 1.00 14,085

5 506-1/4 40 1.00 13.3,890

6 10,1/4 114 1.00 1-4, 495
7 71-1/4 97 1.00 14,495
8 71-1/4 AC 1.00 ]24,495

9 71-/f4 05 1.00 13,890
!o 71-1/4 49 1.00 13, 7fYO

i1 -/4 4 1.00 14,085
12 86-1/4 97 1.OO 14,71lo

13 86-1/4 C 1.00 14,085

14 86-1/4 65 1.00 13,890
15 86-1/4 49 14 , l285
16 .01-1/ 1 :14 1.00 14,085

1701 /u-.4 97" 1.,0 14.gz-5

18 1-i�01/ 85 1.O 14,495

1.9 1.l-1.0 65 0. 12,820

21) 101.1/4 49 X.Ou 12,195

21 o-4. 3. 1.05 13,515

22 1L0-14 1 0.0

1n1/265 085

2.5 -4•9 . 13:73,00A

36



Table 13 (Concluded)

Stat ion References
Distance
from East Distance Velouitien

Face up from Path-
wall 17 M2oor Length Straislit

Station Nulbps D - in. ft Tho6 2iagawals

1 to 82.54 11,270

3 to 6 2.84 1,5

R-3to 10 3.48 9,,750

6 - 1,; .3 1,1205

8to- 23 3.33 12,956

13 to ;?1 3.33 12,020

13, tc 25 3ý80 iC,735

15 0o 3 3.80 1-J.985 A



Table 14

Results of Soniscope Tests

L Wall, Ground Floor by Stairway 1

(Not Grouted)

Station References
Distance

from
East Distance
Face up from Path Velocities, fps

Scation Wall 17 Floor Length Straight
Numberj 'n. in. ft Through DiRgonals

6 3.80 114 i.08 10,000

27 180 85 1.08 10,485

28 180 49 1.08 10,095

29 240 114 1.08 13,670

30 24o 85 1.o8 14,025

31 240 49 1.08 13,670

32 2140 13 1.08 14,025

34 300 114 1.o8 13,335

35 300 85 1.08 13,170

36 300 13 1.08 14,595

38 340 85 1.08 13,670 t

39 348 49 1.08 13,5&0

40 348 13 1..08 13,!70

25 to 26 9.30 6,815

22 to 28 7.89 7,108

26 1,o 30 4.77 8,565

228 to 30 5.10 7,390

2-1 to P29 4.77 8,265

27 to 31 5.10 6,735

29 to 34 5.59 6,600

31 t 34 5.92 6,400

34 to 39 5.18 10,635
;35 to 8 5.10 8 715

30 to 35 5.92 5,690

------ -------------



Table 15

Results of Soriiscope Tebts 4

Wall 19 in Duct Space 2

(Test Par el) 4

Station Path
Desig- Length 9/2/641 24 to 418 hr '-,2 to 96 hr
nation ft Before Repa~ir After Repair After Rt-pair :

A*1.00 12,66c0 14, 285 13,515

A to B 2.08 111.125 13,080 1',16 5

A to C 2.17, 10,795 1o,310 12.,615

A to D 2.84 6,,650 12,0680 12:085

Ato E 2.31 7,175 12,905 12,625

A to F 3.00 9,-375 13,160 12, 820

A to IG 3.48 9,720 12,795 12,935

A to H 3.64 14,108 .4,4415 14.,680

A to 1 3.48 12.,745 14,380 14,I320

A to J 3.96 10,180 13,380 13,,070

Ato K 2.53 8,&b5 11j.,345 1~

A to L 2.08 11,685 11,885 12,310

A to M4 2.30 9,7415 11, 5060 10,550

A to N 2.01 13,225 13,310 13,225

* All readings taken diagonally through wall except; at Point A where
straight -throw'gh readings were ta*4en. Point A locAted 90 in. from
ground floor and 42 i.n. south of L wall1.



Table 16

Results of Soniscope Tests

3d Floor Spandrel Beam

Between Columns 13 and 14

(Not Grouted)

(North Side)

Station References
Distance Distance

from up from Velocities
West End Bottom Path fps

Station of Beam of Beam Length Straight
Numbers in. in. ft Through Diagonals Remarks

209 13 17 1.17 14,625

210 13 3 i.17 13;295

211 43 17 1.17 13,765

212 43 3 1.17 13,765

213 83 15-1/2 Only one side
accessible

214 (13-14)* 83 3 Only one side
accessible

203** to 209 4.12 3,680

208 to 210 3.64 6,895

209 to 211 2.75 12,010

209 to 212 2.99 10,275

212 to 213 3.69 7,305

211 to 213 3-53 12,050

214 to BT 53 east 25-1/2 4.58 8,910
of point
214

214 to BU 49 east 5-1/Ž 4.2i O0045
of point
214

N :: tlfmoers in parenthese.i indicate columns between which the station was
located.

** On R-wall beam. see tU.1 8.



3d Floor Zpn-vdr f-atelxgsTrtiV-s Coterie, und

Coun1e2Ccancctions-
(iOmzted)

(U~orLtk side)I - Disrtance fret Pt.nc up
fleet Lnd f'rom Bottco Vejouitses. s
of Bvnm of b, ýs al.Lnt Srdn

Staticn iiuzbers in. in t1'ru lgnat's

216 (on1 Col. 14,) Z:21 i. 1Y

25 to 2l73b15

a15 to ii? 34 west of' ipo4-n -15c-,.3.7I01

2i5 to WU 34 wvat or point a1n-/2 ~ o ±,>

a16 to BR 36 we:St or point a16d-/232
216 tor P-36 west or pcI nt 2ko1

26to B4 4,! eaist or point 216 5-1/A J.91,1

566(012 -ý east of Col 13 15-.1/2 .1 4,4

28(G2)352 west Of poin 117 A51/ .14 IT ,41

329 W1-2,4east of poln ~ 1-3/ 1.917 14 4,O&J,

5.3 -a(-10 ,s010ol `3 T4

27to BPI 37 west. of Point 2-195-/ 3.10 14,t471,2

220 to Eli 3$ vcst of poi.nt 2 -91i .3

2209 to PN 37 east of' p~ont a9O 5-1/2 3.3n1351

22:? to W-A 37 cast or 1-oint 42 551215

=220 to M. 36 east Gf point 0.2 3.f. k,; 12,T57-

Ž2-0 to FO1 3-3 -Z r !ot

X20lto M, 43 05,t, of Point 22 02/ Xi c>z

210 to W. 13 east of Point eý1 5-1i";.

?2-2 W6-as 43C east or Io 3l-/ 11 ~ ,c

203 (e-10 cnzea t o f' Co l 13 1 - /1 1.14 ,,_ 5

22!. (midd-le Col 6) 750u .-ast of col. .3:~/±~

222 to AI 40 vest of poinut .'a.~/.3> 3.

a:22 to a: 4^0 west. of Po-:nt. .. -/ . ,3

222 to 243 5.citX

223 to b-A 4-"rcet ,i/.4.03-

23 to 6-B uni/ On6 -1..03 eu

z213to 8c 5-1/- .\~.(

2.5 (v-)3 ast of veenter, ccli 6~ i5-1/1.1

2a6 (6-ti) 112 ..'.st of cranter, col, 15-6. V; 1:1,a;))

~~r (a~~6) ~212 eazt -.f v-fIcner, vol 151n .1 50C
~28 cetree 6 Z57 cast, of zientecl Jjj 1.171

ýn8 (entcrqcl 0 Ler (Col. tl6r1-1i

* lemrbe In tare-ntace indicate co-luses tetweeln whj~ 2. thme etaticac ereicae



Tbe17, (Cooecludvtt)

EmtI staire from D)tM'We up

rFof Fleb ox Be'= Pa'u. It.ngtl Zmlh

Stsio !ltrsIn. - n

225to3'Ajon Onna32-In. tire w-bt or 5/ 4, ,)
2Ž5 toz2242 'u I -1/4 2.91
Z2Ž5r to Z2241Zia~-21a9 4*

C2 oBI3 et 'Ltfl 2D .- / .5f, to DT :40 weq't of LzUIDt2', 5-/4zkL l.
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Table 18

Res-uilts of Soniscope Tests

3d Floor Spandrel Beam at Column 8

I Column-Beam Readings Through Outer 6 in.

-North Side of Building

Diagonal

i Path length Velocities
Station Nýmbers ft f_ S

.B-30 5.6 13,965
B-306 5.5 12,305

C-801 5.3 13,695

C-802 5.5 14,250

--------------. --------
Stton] in da

•---Station location diagram'

g •3



Table 19

Results cf Soniscope Tests

3d Floor Spandrel Beam at Colmin 10

SColumn-Beam Readings Through Outer 6 in.

I'orth Side oi Building

Diagonal
Path Length Velocities

Station Numbers ft fps

B-303 3.4 12,830

B-304 3.3 12,690

C-1001 3.6 14,575

C-1002 3.7 14.285

I '!.1 '

------------------------------------------------------------------

-II

° I

7i74

Stat- on lo!ation 1 a- r -r-



Table .

Results of Soniscope Tests

3d Floor Spandrel Beam at Column 12

Column-Beam Readjrgs Through Outer 6 in.

North Side of utilding

Diagonal
Path Length Velocities

Station Numbers ft fps

B B-301 5.6 13,24o

B-302 5.5 9,665

C-1ao1 5.3 13,250

C-1202 5.4 14,44o

I .
I

I I

"C. I em I r C tit

---------------------------------------,

Station location diagra w

2



Table ?I

Results of Soniscope Tests

3d Floor Spandrel Beam at Colwmn 14

Readings Through Beams, Columns, and Column-Beam Connections

(South Side)

(Not Grouted)

Velocities
"ps

Path Length Straight
Station fumbers ft Through Le;onels

S1.17 13,765

C-14 to A 2.76 7,095

c-14 to B 2.76 10,000
c-14 to C 2.76 11,550

c-14 to D 2.03 11,215

C-14 to E 2.0' 11,800

c-P4 to F 2.03 11,665

C-14 to G 2.03 13,810

c-P4 to ii 2.03 13,81o

n-14 to 1 2.03 13,810

C-14 to 1 2.76 13,730

c-P4 to K 2.76 13,30

C-14P to L 2.76 13,730 =

IFi

Station location =iiaeream

-~ ~ ~



Table 22

Fesults of Soniscope Tests

3zd F-lo~c SpanireBeamn at Coltz.-in 12

Reading 'Mrough Buwn-s, Colw:.n, and Co BaiConnylections

(South Side)

Velocities
Path Ifns 1Path Diamonal

Station Length Straight Diag- Station Length Veiocitle2

N umb ers z t Through onals !iUmberc ____ _______

C-1.2 1.17 14, 4i5 C,- 2 to Cý- .,.. 10,~

C-12 toA 2.76 -0-. , C-1I to C *.14 - 0

c-i2 to B 2.,6 14 c--:- 140' ~ ¼

0-3 t-o C 2.76 1-1 C o 10 -.14 12.0

C -12t''o D 2.706-1.4 C-12 to j..1!, !0,55

C to E 2.,~. 17- ~ &
-12 to -Q ... L -to

C_240'_ M Ci -*: to -)' 6

0-3.2 to '20 5 -1 C 1 4. 51

5.

C1 4-0 ýiGq .$oC* 4-0

0 W 0

Stnaticn l-ocation jiat-ur



Table 23

Results of Soniscope Tests

3d Floor Spandrel Beam at Column 10

Readings Through Beams, Columin, and Column-Beam Ccrnnections

(South S.ide)

(Not Grouted)

Velocities
Path fps Path Diagonal

Station Length Straight Diag- Station Length Velocities
Numbers ft Through onals Numbers ft fps

C-10 1.17 12,825 C-10 to 326 2,03 15,265
335 1.17 14,570 C-10 to 327 2.03 14,195

C-10 to C-IOA 2.76 14,525 c-10 to 328 2.03 10,355

C-10 to C-1OB 2.76 14,525 C-IO to 329 2.03 9,855

C-iC to 319 3.53 13,1120 C-10 to 330 2.03 il.4h05

C-10 to 320 3.53 13,170 C-10 to 331 2.76 9,585
C-10 to 321 3.53 1!|,175 1-10 to 332 2.76 10,495

C-10 to 32'2 2 .76 14,300 C-.O to 333 2.76 0,680
C-10 to 323 2.76 15,080 C-10 to 334 3.53 9,050
c-10 to 324 2.76 !1,225 c-lo to 335 3.53 8,715

C-10 to 325 2.03 16',370o C-10 to 336 3.53 10,170

I ' I

1*

Station boocaion di~grtm
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Table 24

Results of Soniscopý Tests

3d Floor Spandrel Beam at Column 8

Readings Traough Beams, Columns, and Colwmn-Beam Connections
(South Side)

(Not Grouted)

Velocities

Path Length Straight

Station Numbers ft ThrouJ: Diao,.k

C-8 1.1.7 15,195

c-8 to 337 5.13 10,020

C-8 to 338 5-13 13,035

C-8 to 339 5.13 il,305

C-8 to 340 3.53 13,320

C-8 to 341 3.53 12,430

C-8 to 342 3.53 10,895

C-8 to 343 3.53 14,350

C-8 to 344 3 53 14,350

C-8 to 345 3.53 1',350
C-8 to 346 5.i3 14,210

c-8 to _I4 5.3.3 13,1902

0-8 to 348 5.13 14,100

: ii

Station locat'ion diaZrar.

- -



Table Z25zl

Results -D SoI$n.'secopo Tests

3d Floor 18pandrel Dean, at tlolimn 6

ReWiJngs Throwgh1 Beams,. Colwpnws, ar,: Colwiri-Beatn conr.-3etii-MS

Velocities

Pa dh Length
Station N~umbers fVt Througsh Diagoon-a1

C-0 -to 349 1.6L~205

C-6 to 350 2.6.3,9-i-0

c-6 to 351. 2.7 -,, )

c-6 to 352 2.0 3
c-6 to 353 2.03 0)

c-6 to 354 2.03 -500
C-6 to 355 2 .03S A-2,453

c-6 to 356 2.07 14,,400

c-6 Po 357 2.03 13, 270

C-0 to 358 2.,(6 340

C-.6 to 359 2.6 b 3,405

c-96 t~o 360 2.1(6 1;j,050
If!

-U7 k41M

3A----------

t,; .,. loaione- .-- u
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Table 26

Results of Soriseope Tits

3d lo'r Spandrel 3eam at Co4.uwn 4

Readings Through Bea•ns, Colhmns, aud Column-Bewm Connections
(::tuth Side)

(Grouted)
i Velocities

P•'nh Le.ith Straight
Station Rumbers ft Through Dagonals

c-4- 1.17 14,4-45

c-4 to 361 5.13 9,6•5
C-4 to 362 5.13 10,200

C-4 to 363 5-13 9,450
C-4 to 364. 3.53 12,930
c-4 to -65 3.53 10,60o
c-4 to 366 3.53 12,255
C-4 to 367 3-93 11,360

C-4 to 368 3.03 12,360

C-4 to 369 3.93 11,80c)
C-4 to 370 5.i3 a,170

C-4 t- 371 5.-3 13l, 4.50
C-4 to 372 5-13 9, 10

'VA

C-4

------ 1 30
k 9

Station location diagrar A

-• •5]

- - ~--,.. ~-~- - -~-= e~ -.- - -. ~ .~= -- ~



Tiable 27

Re-sults of Sonlse.ýpe Tests

rA~3d Floor Spandrel Beam at Colum~n 10

colwain-Beani Readings Througgh Ouater 6 i~n.

South Side of Buiflding

Velocities
fps

Path Lent Straight

Station Numnbers ftThrough Diagnals

B-301-S 3.7 13,355

B-q-2-S3.7 13,755

G-1001-S 38 i3,62o

C-10Q2-S 3.75 13,890

C 1.7 15,180

B 261'4,-30

5 2



Table 28

Results 'of Soniscope Tests

5th Floor Spandrel Beam at Coluwn 12

Column-Beamn Readings Through Outer 6 in.

North Side of Building

Diagonal
Path Length Velociities

Station Numbers ft fps

B-501 5:6 L2,785

)B3502 5.7 10,775
C-,1203 5.4 14i,6"5

C-1204 5.3 14, i53

Statio loat-ion ilagran

- ------ -Station - - - - 3.gr

T--~



Table 29

Result5 of Soniscope Tests

5th Floor Spandrel Beam at Column 10

Column-Beam Readings Through Outer 6 in.

Nortb Side of Building

Velo~cities

fps
Path Length Straight

Station Numbevs ft 1rough Diagonals

B-503 3.3 14,165

B-504 3.6 14,285

C-1003 3.6 15,i26
C-0oo4 3.9 14,285

C 4.3 15,560

B 2.6 15,030

iC

----------------------------------------

station location diagram

54
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Table 30

Results of Soniscope Tests

East Stairway, Wall 2 Between Wall T and Fan Room Wall

First Floor

(Not Grouted)

Station References
Distance

from Distance Velocities
Fani Room up from Path fps

Wall Floor Length Straight
Station Numbers in. in. ft Through Diagonals Remarks

-•,,-l 14 136 1.00 15,1875

S1.-102 42 136 Only one
side ac-
cessible

5,1~103 82 1•36 Only oneside ac-

cessible
SW-I04 122 136 Only one

side ac-
cessible

S7.5-105 162 136 Only one
side ac-

cessible
sw-lo6 192 136 Only one

side ac-
cessible

SW-3.07 16r 84 Or,]yv one
Sside ac-
cesible

s5.-io8 120 84 Only one
side ac-
cessible

aw-109 62 84 Only one
side ac-
cessible

102 to 109 4. 42 8,110

103 to 109 4.35 8,880
103 to 108 4-.81 7,990
104 to 108 3.98 13;050

1014 to lO7 4.99 9,325
106 to 107 4.31 8,850

5 55
vs--



Table 31

Resu ts of Soniscope Tests

East Stairway, Wall 2 Petween Wall T and Fan Room Wall

Second Floor

(Not. Grouted)

Station References
Distance

from Distance Velocities
Fan Room up from Path fips

Wall Floor Length Straight
Station Nu __ers in. in. ft Through Diagonar.ms Remarks

SW.-201 14 139 1.00 '4,705
S1.-202 42 1390 1.00 •-5 .,Er5

SW-203 82 139 1.00 15,875
SW-2o04 122 139 Only one

side ac-
cessible

SW-2D5 162 139 Only one
side ac-
cessible

sw-206 19 - 139 Only one
side ac-
ces•ible

Sw-207 177 102 Only one
side ac-

cessible

V SW-208 122 88 Only one
side ac-
cessible

SW-209 66 72 Only one
side ac-

cessible

201 to -202 2.52 11,405

202 to 209 5.77 (,730

2J3 to 209 5.36 10,530

203 to 208 5.25 io,19o

205 to 208 5.20 10,505

204 to 207 -143 14,440o

206 to 207 3.54 1365

!3,'-



Table 32

Results of Soniscope Tests

LEast Stairway, Wall 2 Eetween Wall T and Fan Room Wall

Thm-lird Floor

- (Not Grouted)

Station References
Distance

from Distancr. Velocities
Fan Room up from Path fps

Wall Floor Length Straight
.Station Numbers in. in. ft Through_ Diagonals Re-marks

SW-301 28 120 1.00 15,875

SSW-302 68 120 Only one
side ac-
cessible

VS-303 108 120 Only one =

side ac-
zcessible

SW-304 148 120 Only one,
side ac-
cessible

U-305, 188 120 Only one
ff side ac-

cessible

SW-306 158 85 Only one
side ac-
cessible

SW-307 108 6o only one
"side ac-
cessible

sw-308 68 70 Only one
side ac-
cessible

301 to 302 3.48 9,945

301 to 308 5.62 41030

303 to 3008 5.30 13,185

302 to 307 5.92 11,065

304 to 307 6.17 12,390

303 0.o 306 5.23 12,395

305 to 3o6 -3.81 13:705

57



Table 33

Results of Soniscope Tests

East Stairway, Wall 2 Between Wall T and Fan Room Wall

Fourth Floor

(Not Grouted)

Station References
Distance

from Distance Velocities
Fmi Room up from Path fps

Wall Floor Length Stý!aight
Station Numbers in. in. ft Through Diagonals Remarks

SI-hoil 14 125 1.00 i4,925

sd-402 41 1,5 1.00 15,625

s-w-403 81 125 Only one
side ac-
cessible

Sw-W44 121 .225 Only one
side ac-
cessible

5d-405 161 125 Only one
side ac-
cessible

s'i-4o6 211 125 Only one
side ac-
essible

*S.-4OT 161 95 Only one

side ac-
cessible

s•-408 121 71 Only one
side ac-
cessible

""•-h09 70 65 Only one

side -c-
cessible

401 to 402 2.62 10,040

402 to 409 5-51 6;090

403 to 409 5.08 12,180

403 to 4o8 5.65 12,4y0

44 to 4o8 4.83 12,675

404 to 407 3.98 12,715

406 to 407 4.04 12,,70.5

405 to 4W8 6.06 12, 120

58<
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Table 35

Results of SoniscoPe Tests

Readinga on Column-Beam Connections

Around Outpatient Clinic

(Grouted)

Diagonal
Path Length Veiociti,ýs

Station Numbers ft fps 4

D to 1 1.18 14,,935

D to 2 1.18 15,130

B to 1 1.18 12,555

B to 2 1.18 12,555

Col 22 to 1 1.18 15,325

Col 22 to 2 1.18 15.325

Column A 2,36 113,455

C olumn 29 2.36 1li",305

-I Fý, IcI

S(1) Colump- D ( C) uo!n B (3) Coiu:-n -2
4on wall on wall on wallp

• A. Colasmn-bew- connections (groutoled)

• . o,- A '2_) Coh,..a, 29

SB. Corner columns (greut11ed)

N-

-i 4 4



i Table 36

Velocit.y Tests of Epoxy-Repaired Co:;es

Velocities, fps

Test Condition Fim yer 18-in. iayer

Saturated., before breaking 14,645 14,540 14,645

After 24 hr curing at 70 to 80 F 14,410 IL,o6o 14,000

- After 24 hr curing at 150 F 13,575 1i3,520 13,730

After 43 hr curing at 120 F 13,710 13,650 13,7'30

Saturated, final reading 13,575 -i.ý,060 i3-70

Sit2

Arm4 I °61
--•- _ __ _


